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This report consists of the analytical results and supporting documentation for four soil -
samples received by Paragon on 05/11/04. It is noted that Paragon Analytics did not perform

the drying and grinding procedure. The samples were sent to Hazen for this procedure, and

were returned to Paragon on 6/8/04.

These samples were prepared according to Paragon Analytics procedures PA SOP773RS8, PA
SOP777R7, and PA SOP721R10. Modifications were made to the method as described on
QASS 277615 and 277627.

The samples were analyzed for the presence of isotopic thorium and Ac-227 according to
Paragon Analytics procedure PA SOP714R8 and R9. The analyses were completed on
07/07/04.

At the client’s request, Ac-227 activity is reported in this analysis based on the alpha
emissions of the first decay product, Th-227. The spectral “region-of-interest” for these
alpha emissions is from approximately 5916 keV to 6038 keV, comprising 54.58% of the
total emitted particles. This 54.58% alpha abundance is combined with the Th-227/Ac-227
branching ratio of 98.62% to produce a final abundance correction of 53.83%. This
analytical approach assumes that Th-227 is fully ingrown with the Ac-227 parent nuclide. In
addition, a decay correction factor is needed based on the date of Th-227 separation from Ac-
227. For this purpose an 18.718 day half-life is used to decay correct the Th-227 activity to
the date of preparation,

The isotopic analysis results for these samples are reported on a dry weight basis in units of
pCi/gram.

Many of the samples in this work order were prepared at reduced aliquots due to ¢levated
activity detected in gamma spectroscopic analyses of these samples. Due to the reduced
aliquots taken for the preparation of these samples, the requested MDC of 0.1 pCi/gram was
not achieved for the requested analytes. In each case, the amount of reportable activity
exceeds the achieved MDC values. These samples are identified with an ‘M3’ flag on the
final reports.

The method blank associated with these samples (AS040629-8MB) was also prepared at a
similar reduced aliquot to facilitate an accurate ¢comparison with the samples. Consequently,
the requested MDC was not met for this method blank as well. It was only given a 300-
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minute count, but the achieved MDC values of this method blank are less than one fifth the

activity measured in the associated samples, demonstrating that data quality is not affected
by a shorter analysis time.

8. No further anomalous situations were encountered during the preparation or analysis of these
samples. All remaining quality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel listed

below. In addition, Paragon Analytics certifies that the analyses reported herein are true, complete
and correct within the limits of the methods employed.
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Isotopic Thorium By Alpha Spec w/Ac-227

PAl 714 Rev 9
Method Blank Results
Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

LabID: AS040629-8MB Sample Matrix: SOLID Prep Batch: AS040629-8 Final Aliquot: 0.0300 g
Prep SOP: PAI 777 Rev 7 QCBatchlID: AS040629-8-2 Result Units: pCi/g
Date Collected: 30-Jun-04 Run ID: AS040629-8B File Name: T6298B
Date Prepared: 30-Jun-04 Count Time: 300 minutes

Date Analyzed: 07-Jui-04

CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
14952-40-0 Ac-227 1.8 +-3.6 75 um
14274-82-9 Th-228 0.8 +/-2.4 5.3 UM
14269-63-7 Th-230 0.6 +-2.5 5.6 um
7440-29-1 Th-232 -0.1+-1.0 1.5 UM

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 150.1 102 pCilg 68.3 30-110%
Comments:
Qualifiers/Flags: Abbreviations:

U - Result is less than the sample specific MDC.
ult 15 fess than pie spect TPU - Total Propagated Uncertainty (see PA| SOP 743)

¥1 - Chemicat Yield is in control at 100-110%. Quantitative Yield is assumed, . X
MBDC - Minimum Detectable Concentration (see PAI SOP 709)

Y2 - Chemigal Yield outside default limits.

. - BDL - Below Detection Limit
LT - Result is less than Requested MDC, greater than sample specific MDC.

M - Requested MDC not met.
B - Analyte concentration greater than MDC.
B3 - Analyte concentration greater than MDC but less than Requested MDC.

Data Package ID: THAC0405097-1

Date Printed: Monday, July 26, 2004 Paragon Analytics Page 1 of 1
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Isotopic Thorium By Alpha Spec w/Ac-227
PAl 714 Rev 9
Laboratory Control Sample(s)

Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

LabiD: AS040629-8LCS Sample Matrix: SOLID Prep Batch: AS040629-8 Final Aliquot: 0.0300 g
: Prep SOP: PAI 777 Rev 7 QCBatchlD: AS040629-8-2 Result Units: pCi/g
Date Collected: 30-Jun-04 Run ID: AS040629-8B File Name: T6298L
Date Prepared: 30-Jun-04 Count Time: 300 minutes

Date Analyzed: 07-Jul-04

CASNO Target MDC Spike Added % Rec | Control Lab
Nuclide Resuits +/- 2s TPU Limits | Qualifier
| 14260-63-7 ‘Th-230 ) 158 +- 28 5 150 | 105 85-121 PM3

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 150.1 120 pCilg 79.7 i 30-110% |
Comments:
Qualifiers/Flags: Abbreviations:
U - Resultis less than the sample specific MOC. TPU - Total Propagated Uncertainty (see PAI SOP 743)
LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration (see PAI SOP 709)

Y1 - Chemical Yield is in controf at 100-110%. Quantitative Yield is assumed.
Y2 - Chemicai Yield outside default limits,

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.

Data Package ID: THAC0405097-1

Date Printed: Monday, July 26, 2004 Paragon Analytics Page 1 of 1

LIMS Version: 5.042A ﬁ g ZG gg 3



Isotopic Thorium By Alpha Spec w/Ac-227

PAI 714 Rev 9
Duplicate Sample Results (DER)

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Paragon Analytics
0405097
Kent & Suflivan Inc.

Ross Adams

Sampie Matrix: SOLID
Prep SOP: PAI 777 Rev 7
Date Collected: 07-May-04

Field ID: 700-01
Lab ID:. 0405097-19DUP

Date Prepared: 30-Jun-04
Date Analyzed: 07-Jul-04

Prep Batch: AS040629-8
QCBatchID: AS040629-8-2
Run ID: AS040629-8B
Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 0.0101 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: TA509719D

CASNO Analyte Sample Duplicate DER | Control Lab
Result +- 2s TPU Result +- 2s TPU Limit | Qualifiers
14852-40-0 Ac-227 71 +/- 25 68 +/- 25 0.09 M3
14274-82-9 Th-228 225 +/- 45 241 +/- 48 0.25 2.13 M3
14269-63-7 Th-230 472 +/- 85 474 +- 87 0.02 213 M3
7440-29-1 Th-232 212 +/- 42 213 +/- 43 0.02 213 M3
Comments:
Duplicate Qualifiers/Flags: Abbreviations:
U - Result is less than the sample specific MDC. TPU - Total Propagated tUncertainty {(see PAl SOP 743)
¥1 - Chemicai Yield is in control at 100-110%. Quantitative yield is assumed. DER - Duplicate Error Ratio
Y2 - Chemical Yield outside default limits. BDL - Below Detection Limit
W - DER is greater than Warning Limit of 1.42
NR - Not Reported
D - DER is greater than Control Limit of 2.13
LT - Result is less than Request MDC, greater than sample specific MDC
M - Requested MDC not met.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
L - LCS Recovery below lower control limit.
H - LCS Recovery above upper control limit.
P - LCS, Matrix Spike Recovery within control limits.
N - Matrix Spike Recovery outside cantrol limits
Data Package ID: THAC0405097-1
Date Printed: Monday, July 26, 2004 Paragon Analytics Page 1 of 1

LIMS Version: 5.042A
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Isotopic Thorium By Alpha Spec w/Ac-227

PAlI 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

Field ID: 700-01 Sample Matrix: SOLID Prep Batch: AS040629-8
) Prep SOP: PAI 777 Rev 7 QCBatchlD: AS040629-8-2
+  0405097-19
'Lab 1D: ° Date Collected: 07-May-04 Run ID: AS040629-88

Final Aliquot: 0.0101 g
Prep Basis: Dry Weight
Moisture(%): NA

Date Prepared: 30-Jun-04 Count Time: 300 minutes Result Units: pCi/g
Date Analyzed: 07-Jul-04 Report Basis: Dry Weight File Name: TA509719
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
14952-40-0 Ac-227 71+/-25 18 M3
14274-82-9 Th-228 225 +- 45 15 M3
14269-63-7 Th-230 472 +/- 85 15 M3
7440-29-1 Th-232 212 +/- 42 6 M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 444.9 357 pCilg 80.2 | 30-110%
Comments:

Qualifiers/Flags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yieid is in control at 100-110%. Quantitative Yield is assumed,

Y2 - Chemicai Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported

activity is greater than the reported MDC.

M- The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAl SOP 743)

MDC - Minimum Detectable Concentration (see PAl SOP 709)

BDL - Beiow Detection Limit

Data Package ID: THAC0405097-1
Date Printed: Monday, July 26, 2004 Paragon Analytics Page 10f 4

LIMS Version: 5,042A
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Isotopic Thorium By Alpha Spec w/Ac-227

PAlI 714 Rev 9
Sample Duplicate Results

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Paragon Analytics
0405097
Kent & Sullivan Inc.

Ross Adams

Sample Matrix: SOLID

Prep Batch: AS040629-8

“Field ID: 700-01 Final Aliquot: 0.0101 g
. : Prep SOP: PAI 777 Rev 7 QCBatchiD: AS040629-8-2 Prep Basis: Dry Weight
: ;. 0405097-19DUP
Lab ID: Date Collected: 07-May-04 Run ID: AS040629-88 Moisture(%): NA
Date Prepared: 30-Jun-04 Count Time: 300 minutes Result Units: pCifg
Date Analyzed: 07-Jul-04 Report Basis: Dry Weight File Name: TA509719D
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
149852-40-0 Ac-227 68 +/- 25 18 M3
14274-82-9 Th-228 241 +/- 48 " M3
14269-63-7 Th-230 474 +/- 87 15 M3
7440-29-1 Th-232 213 +/- 43 4 M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Resuit Units Yield Control Flag
Limits
Th-229 444.9 333 pCilg ‘ 74.9 ‘ 30-110%
Comments:

Qualifiers/Flags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is fess than Requested MDC, greater than sample specific MDC.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reparted MDC.

W - DER is greater than Warmning Limit of 1.42

D - DER is greater than Control Limit of 2.13

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

BOL - Below Detection Limit

Data Package ID: THAC0405097-1
Date Printed: Monday, July 26, 2004 Paragon Analytics Page 1 of 1

LIMS Version: 5.042A
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Isotopic Thorium By Alpha Spec w/Ac-227

PAl 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

Field ID: 700-03 Sample Matrix: SOLID Prep Batch: AS040629-8 Final Aliquot: 0.0145 g
Lab iD: 040509721 Prep SOP: PAI 777 Rev 7 QCBatchlD: AS040629-8-2 Prep Basis;: Dry Weight
: Date Collected: 07-May-04 Run ID: AS040629-88 Moisture(%): NA

Date Prepared: 30-Jun-04 Count Time: 300 minutes Result Units; pCi/g

Date Analyzed: 07-Jul-04 Report Basis: Dry Weight File Name: TA509721
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
14952-40-0 Ac-227 76 +/- 22 11 M3
14274-82-9 Th-228 292 +/- 54 9 M3
14269-63-7 Th-230 473 +/- 83 10 M3
7440-29-1 Th-232 218 +- 41 2 M3

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 310.1 262 pCilg 81.2 30-110% |
Comments:

Qualifiers/Flags:
U -Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.,
Y2 - Chemical Yield outside defauft fimits,
LT - Result is less than Requested MDC, grealer than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M- The requested MDC was not met.

Abbraviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 708)
BDL - Below Detection Limit

Data Package ID: THAC0405097-1

Date Printed: Monday, July 26, 2004 Paragon Analytics Page 2 of 4

LIMS Version: 5.042A
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Isotopic Thorium By Alpha Spec w/Ac-227

PAl 714 Rev 9

Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan inc.
ClientProject ID: Ross Adams

Field ID: 90001 Sample Matrix: SOLID Prep Batch: AS040629-8 Final Aliquot: 0.0670 g
: Lab ID-. 040509723 Prep SOP: PAI 777 Rev 7 QCBatchID: AS040629-8-2 Prep Basis: Dry Weight
hand Date Collected: 07-May-04 Run ID: AS040629-8B Moisture(%): NA
Date Prepared: 30-Jun-04 Count Time: 300 minutes Result Units: pCi/g
Date Analyzed: 07-Jul-04 Report Basis: Dry Weight File Name: TA509723
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
14952-40-0 Ac-227 28.6 +/-6.9 27 M3
14274-82-9 Th-228 76 +/- 13 2 M3
14269-63-7 Th-230 202 +/- 34 2 M3
7440-29-1 Th-232 63 +/- 11 1 M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
| Th-229 67.19 52.4 pCifg 78.0 30-110% ‘
Comments:
QualifiersiFlags:
U - Result is less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample_ specific MDC.
M3 - The requested MDC was nol met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit
Data Package ID: THACG405097-1
Date Printed: Monday, July 26, 2004 Paragon Analytics Page 3 of 4

LIMS Version: 5.042A
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Isotopic Thorium By Alpha Spec w/Ac-227
PAI 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

LIMS Version: 5.042A

Field ID: OSA-01 Sample Matrix: SOLID Prep Batch: AS040629-8 Final Aliquot: 0.0183 g
" Lab ID: - 0405007-28 Prep SOP: PAI 777 Rev 7 QCBatchlID: AS040629-8-2 Prep Basis: Dry Weight
. Date Collected: 06-May-04 Run ID: AS040629-8B Moisture{%): NA
Date Prepared: 30-Jun-04 Count Time: 300 minutes Result Units: pCi/g
Date Analyzed: 07-Jul-04 Report Basis: Dry Weight File Name: TA509728
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
14952-40-0 Ac-227 58 +/- 16 8 M3
14274-82-9 Th-228 192 +/- 35 5 M3
14269-63-7 Th-230 328 +/- 57 7 M3
7440-23-1 Th-232 158 +/- 29 2 M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 2461 205 . pCilg 83.1 30-110%
Comments:

Qualifiers/Flags:

U -Resuitis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quartitative Yield is assumed.

Y2 - Chemical Yield outside default limits,

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported

activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAl SOP 743)

MDC - Minimum Detectable Concentration (see PA! SOP 709)

BDL - Below Detection Limit

Data Package ID: THAC0405097-1
Date Printed: Monday, July 26, 2004 Paragon Analytics Page 4 of 4
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; Report Printed:
Paragon Analytlcs . 7/23/04 10:04:37 AM
Alpha Spectroscopy Analysis pamor

Sample Name: 0405097-19 TAAS040629-8

Detector: MCB 3 Input 5

Sample Volume: 0.010 Total, 0.010 Aliquot.

Chem. Yield:

Total EFff

Tracer Amount

Efficiency:

80.27%

22314 %
;9,995 DPM, With Contaminate

28.83%

Original:

Spectrum Calibration:

Cal File:

Spectrum File: C:\User\Alpha\ALPHA\TAS509719.SPC
Background File: C:\User\Alpha\ALPHA\B4070621.SPC

Library Fife: C:\User\Alpha\ALPHAVIS.ALB

Analysis Type: Th/Ac
Date/Time of Count: 7/7/04 10:13:14 AM

Live Time: 300.00 Minutes
Real Time: 300.01 Minutes
Dead Time: 0.0 %

Acquisition: 512 Channels
Analysis: Relative Region-Of-Interest

2,987 +10.4577 * Chn + -0.00180 * Chn **2.
2,987 + 10.5205 * Chn + -0.00180 * Chn **2.

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkg Cts Net Area DP
1 166.36 145 171 4.00 72.00 754.00 1.20 735.59 10.59
2 89.17 76 107 2.00 43.00 332.00 1.80 330.20 4.76
3 242.22 222 247 2.00 38.00 348.00 18.00 330.00 475
4 306.01 293 311 2.00 6.00 50.00 3.90 46.10 0.66
Tracer 182.26 172 208 14.00 53.00 696.00 210 693.90 9.99

Peak Nuclide

Analysis Results

Energy (keV)

1 Th-230
2 Th-232
3 Th-228
4 Th-227

Tracer Th-229

4687.70
4013.00
5430.00
6038.21
4845.00

Width (keV) Aliquot pCi MDA pCi % Error
39.69 477.252 n/a 732 o
20.33 214.234 n/a 10.82 o
19.30 214.104 n/a 11.11 oy
18.84 29.910 nia 3017 o
138.10 450.203 n/a 743 o

Totals % Total

Gross Count:

Net Area:

Background:
Composite Fit:

Residuals:

2,837.00 100.00
2,719.10 95.84
117.90 4.16
2,180.00 76.84
657,00 23.16

030023



Analyzed By: ,&77

>

Checked By: \.-er
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Paragon Analytics
Alpha Spectroscopy Analysis

Sample Name: 0405097-19D TAAS040629-8

Detector: MCB 3 Input 6
Sample Volume: 0.010 Total, 0.010 Aliquot.

Chem. Yield: 74.94%

Total Eff.: 21.57 %
Tracer Amount: 9.995 DPM, With Contaminate

Efficiency: 28.78%

Original: 3,020 + 10.1601 * Chn + -
Spectrum Calibration: 3,020 + 10.1816 * Chn + -

Cal File:

Spectrum File: C:\User\Alpha\ALPHA\TA509719D.SPC

Background File: C:\User\Alpha\ALPHA\B4070622.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Analysis Type: Th/Ac

Report Prinfed:
7/23/04 10:05:43 AM

Para327.rpt
rev 171/13/03 KVG

Date/Time of Count: 7/7/04 10:13:43 AM

Live Time: 300.00 Minutes
Real Time: 300.01 Minutes

Dead Time:

Acquisition:

Analysis:

0.60097 * Chn *2.
0.00097 * Chn **2.

00 %

512 Channels
Relative Region-Of-Interest

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts
1 166.43 145 172 4.00 91.00 705.00 0.60
2 98.45 75 106 4.00 42.00 310.00 0.60
3 242.29 223 248 4.00 42.00 337.00 6.90
4 305.32 291 309 2.00 7.00 44.00 3.00
Tracer 182.41 173 208 10.00 54.00 647.00 0.30

Net Area

688.36
309.40
330.10
41.00

646.70

bpP

10.64
4.78
5.10
0.63
9.99

Analysis Results

1 Th-230 4687.70 39.43
2 Th-232 4013.00 39.96
3 Th-228 5430.00 38.85
4 Th-227 6038.21 19.18
Tracer Th-229 4845.00 98.28

Peak Nuclide Energy (keV) Width (keV) Aliquot pCi

479.206
215.390
229.800
28.542
450.203

Is

MDA pCi

% Total

Gross Count: 2,724.00 100.00
Net Area; 2,639.70 96.91
Background: 84.30 3.09
Composite Fit; 2,043.00 75.00
Residuals: £681.00 25.00

n/a
n/a
n/a
n/a
n/a

% Error

7.56 o
11.15 o
10.81 o
31.81 o4
771 o

nnnna2z



Analyzed By: ,%D

Checked By:
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Paragon Analytics report Printed:

7/23/04 10:07:01 AM

Alpha Spectroscopy Analysis P
Sample Name: 0405097-21 TAAS040629-8 Analysis Type: Th/Ac

Detector: MCB 3 Input 7 Date/Time of Count: 7/7/04 10:14:13 AM

Sample Volume: 0.010 Total, 0.010 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 81.28% Real Time: 300.01 Minutes

Total Eff.: 23.21 % Dead Time: 0.0 %

Tracer Amount: 9.995 DPM, With Contaminate Acquisition: 512 Channels
Efficiency: 28.56% Analysis: Relative Region-Of-Interest

Original: 3,016 + 10.0990 * Chn + -0.00081 * Chn **2.
Spectrum Calibration: 3,016 + 10.0724 * Chn + -0.00081 * Chn **2.
Cal File:

Spectrum File: C:\User\Alphal\ALPHA\TA509721.SPC

Background File: C:\User\Alpha\ALPHA\B4070623.SPC
Library File: C-\User\Alphal\ALPHAVIS . ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkg Cis Net Area DPM
1 168.28 145 170 2.00 126.00 1,080.00 0.30 1062 .44 15.26
2 99.83 76 107 2.00 59.00 48%8.00 0.30 488.70 7.02
3 244.50 222 247  2.00 90.00 628.00 11.70 616.30 8.85
4 307.68 294 312 6.00 11.00 73.00 2.70 70.30 1.01
Tracer 184.35 171 208 10.00 51.00 696.00 0.00 696.00 9.99

Analysis Results

Peak Nuclide Energy (keV)  Width (keV)  Aliguot pCi MDA pCi % Error
1 Th-230 4687.70 19.60 687.231 nfa 6.06 o
2 Th-232 4013.00 19.82 316.112 n/a 8.87 o
3 Th-228 5430.00 19.36 398.649 n/a 7.98 o
4 Th-227 6038.21 57.45 45.473 n/a 23.86 o

Tracer Th-229 4845.00 97.75 450.203 n/a 743 o

% Total

Gross Count: 3,876.00 100.00
Net Area; 3,780.90 97.55
Background: 95.10 2.45
Composite Fit: 2,966.00 76.52
Residuals: 910.00 23.48

00032s
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Sample Name: 0405097-23 TAAS040629-8

Detector: MCB 3 Input 8
Sample Volume: 0.070 Total, 0.070 Aliquot.

Paragon Analytics

Alpha Spectroscopy Analysis

Report Printed:
7/23/04 10:08:09 AM

Para0327.rpt
rev 11/13/03 KVG

Chem. Yield: 78.03%
Total Eff.: 25.24 %

Tracer Amount: 9.995 DPM, With Contaminate

Efficiency: 32.35%

Original:

Spectrum Calibration:

Cal File:

Analysis Type: Th/Ac

Date/Time of Count: 7/7/04 10:14:48 AM

Live Time: 300.00 Minutes

Real Time: 300.01 Minutes

Dead Time: 0.0 %

Acquisition: 512 Channels

Analysis: Relative Region-Of-Interest

3,053 + 9.8648 * Chn + -0.00034 * Chn **2.
3,053 + 9.8865 * Chn + -0.00034 * Chn **2.

Spectrum File: C:\UsenAlphal\ALPHA\TA509723.SPC

Background File: C:\User\Alpha\ALPHA\B4070624.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

1.20
0.90
23.10
4.50

Peaks
Peak Channel Start End FWHM Height Gross Cts BkqCts
1 166.34 145 171 6.00 229.00 2,294.00
2 97.47 74 105 6.00 79.00 708.00
3 242 .50 223 247 6.00 94.00 824.00
4 305.21 292 311 8.00 12.00 138.00
Tracer 182.44 172 208 10.00 58.00 759.00

210

Net Area DPM
2274.03 30.03
707.10 9.34
800.90 10.58
133.50 1.76
756.90 9.99

Peak Nuclide

1 Th-230
2 Th-232
3 Th-228
4 Th-227

Tracer Th-229

Ener

Analysis Results

4687.70
4013.00
5430.00
6038.21
4845.00

keV

Width (keV) Aliquot pCi
58.64 193.227
58.92 60.083
58.32 68.053
77.42 11.344
97.62 64.315

MDApCi = % Error
n/a 413 oy
n/a 7.38 o,
nfa 7.03 o
n/a 17.27 o
n/a 711 o,

% Total

Gross Count: 6,164.00
Net Area: 6,049.10
Background: 114.90
Composite Fit: 4,723.00
Residuals: 1,441.00

100.00
98.14
1.86
76.62
23.38
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Checked By: \_Tp
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Sample Name: 0405097-28 TAAS040629-8

Detector: MCB 6 Input 2
Sampie Volume: 0.020 Total, 0.020 Aliquot.

Chem. Yield:

Total Eff
Tracer Amount

Efficiency:

Paragon Analytics

Alpha Spectroscopy Analysis

83.15%
0 26.27 %

;- 9.995 DPM, With Contaminate

31.60%

Original:

Spectrum Calibration:

Cal File:

Dead Time: 0.1 %

Analysis Type: Th/Ac

Live Time: 300.00 Minutes
Real Time: 300.26 Minutes

Acquisition: 512 Channels

Report Printed:
7/23/04 10:09:20 AM

Para0327.rpt
rev 11/13/03 KVG

Date/Time of Count; 7/7/04 10:15:29 AM

Anaiysis: Relative Region-Of-Interest

2,973 + 10.4170 * Chn + -0.00120 * Chn **2.
2,973 +10.3231 * Chn + -0.00120 * Chn **2.

Spectrum File: C:\User\Alphal\ALPHA\TA509728.SPC

Background File: C:\User\Alpha\ALPHA\B4070642.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peak Channel

1 169.43
2 101.94
3 244.97
4 307.94

Tracer 185.32

0.00
0.30
8.10

2.70

Peaks
Start End FWHM Height Gross Cts BkgCts
146 172 4.00 131.00 1,070.00
77 108 2.00 58.00 505.00
221 247 2.00 74.00 585.00
291 311 2.00 9.00 79.00
173 210 12.00 64.00 789.00

1.20

Net Area DPM
1050.46 13.33
504.70 6.40
576.90 7.32

76.30 0.97
787.80 9.99

Peak Nuclide

Analysis Results

Energy (keV) Width (keV) Aliguot pCi

1 Th-230
2 Th-232
3 Th-228
4 Th-227

Tracer Th-229

4687.70
4013.00
5430.00
6038.21
4845.00

3967 300.153
20.16 144.210
1947 164.840
19.17 21.802
118.54 225.101

MDA pCi

% Total

Gross Count: 4,071.00
Net Area: 3,990.00
Background: §1.00
Composite Fit: 3,028.00
Residuals: 1,043.00

100.00
98.01
1.99
74.38
25.62

n/a
n/a
n/a
n/a
n/a

% Error
6.10 o4
873 o
822 o
2287 o,
6.98 o

0000632



Analyzed By: ]M
Checked By: \Tp
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Sample Name: AS040629-8MB TAS(040629-8

Sample Volume

Cal File:

Paragon Analytics
Alpha Spectroscopy Analysis

Report Printed:

7/23/04 2:40:46 PM

Para0327.rpt
rev 11/13/03 KVG

Detector: MCB 8 Input 4

Chem. Yield:
Total EFf.
Tracer Amount
Efficiency:

68.27%
c17.87 %

: 0.030 Total, 0.030 Aliquot.

: 9.999 DPM, With Contaminate

2617%

Original:

Spectrum Calibration:

3,038 +9.8969 * Chn + -0.00059 * Chn **2.
3,038 +9.8005 * Chn + -0.00059 * Chn **2.

Spectrum File: C:\User\Alpha\ALPHA\T6298B.SPC

Background File: C:\User\Alpha\ALPHA\B4070660.SPC

Library File: C:\User\Alpha\ALPHAVIS.ALB

Analysis Type: Th/AC

Date/Time of Count: 7/7/04 10:21:06 AM

Live Time: 300.00 Minutes
Real Time: 300.01 Minutes
Dead Time: 0.0 %

Acquisition: 512 Channels
Analysis: Relative Region-Of-Interest

Peak

w N =

4
Tracer

Channel

170.08
100.09
247.77
311.99
186.48

Start End FWHM
146 170 2.00
75 106 0.00
223 248 2.00
208 316 2.00
171 210 10.00

Peaks

Height Gross Cis
2.00 16.00
0.00 0.00
5.00 15.00
2.00 6.00
39.00 538.00

Bkg Cts

0.60
0.30
12.00
3.30
2.10

Net Area DPM
2.11 0.04
-0.30 -0.01
3.00 0.06
2.70 0.05
535.90 10.00

Peak
1
2
3
4
Tracer

Nuclide

Th-230
Th-232
Th-228
Th-227
Th-229

Analysis Results

Enerqgy (keV Width (keV)  Aligquot pCi
4687.70 19.20 0.591
4013.00 0.00 -0.084
5430.00 19.02 0.840
6038.21 18.86 0.756
4845.00 95.80 150.128

Totals

MDA pCi % Error
n/a 37225 o
nfa -107.35 o,
n/a 261.99 o
n/a 182.16 o
n/a 8.45 o

% Total

Gross Count:
Net Area:
Background:
Composite Fit:
Residuals:

725.00
652.10

72.90
575.00
150.00

100.00
89.94
10.06
79.31
20.69




Analyzed By: ,&7
Checked By: Jp
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Report Printed:
7/23/04 2:41:52 PM

Paragon Analytics

Alpha Spectroscopy Analysis ez
Sample Name: AS040629-8LCS TAS040629-8 Analysis Type: Th/Ac
Detector: MCB 8 Input 5 Date/Time of Count: 7/7/04 10:21:34 AM
Sample Volume: 0.030 Total, 0.030 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 79.73% Real Time: 300.01 Minutes
Total Eff.: 24.03 % Dead Time: 0.0 %
Tracer Amount: 9.999 DPM, With Contaminate Acquisition: 512 Channels
Efficiency: 30.14% Analysis: Relative Region-Of-Interest

Original: ~ 3,070 + 9.8188 * Chn + -0.00041 * Chn **2.

Spectrum Calibration: 3,070 + 9.8023 * Chn + -0.00041 * Chn **2.

Cal File:

Spectrum Fite: C:\User\Alpha\ALPHA\T6298L.SPC

Background File: C:\User\Alpha\ALPHA\B4070661.SPC
Library File: C:\User\Alpha\ALPHAVIS ALB

1 166.21
2 96.60
3 243.27
4 306.79

Tracer 182.49

Peak Channel

Peaks
Start End FWHM Height Gross Cts Bkg Cts Net Area DPM
144 169 4.00 97.00 779.00 0.60 760.52 10.55
72 103 2.00 1.00 3.00 0.60 2.40 0.03
221 246 2.00 2.00 17.00 20.10 -3.10 -0.04
293 311 2.00 2.00 9.00 4.20 4.80 0.07
170 206 12.00 62.00 722.00 1.20 720.80 10.00

Peak Nuclide

1 Th-230
2 Th-232
3 Th-228
4 Th-227

Tracer Th-229

Analysis Results

Enerqy (keV Width (keV) Aliquot pCi  _ MDA pCi _ % Error
4687.70 38.66 158.401 n/a 719 o
4013.00 19.44 0.500 n/a 142.72 o
5430.00 19.20 -0.646 n/a -274.21 o
6038.21 19.10 1.000 n/a 125.05 o
4845.00 115.81 150.128 n/a 7.29 o

Totals % Total

Gross Count: 1,784.00 100.00
Net Area: 1,673.90 93.83
Background; 110.10 6.17
Composite Fit: 1,530.00 85.76
Residuals: 254.00 14.24

200033
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 5

QUALITY ASSURANCE 9
SUMMARY REPORTS

. 080043



Paragon Analytics

QUALITY ASSURANCE SUMMARY SHEET

PAI W.O. #/BATCH 0*—/05@47/630%0@1! |

TEST _ %
o METHOD _ pee
277619 SOP/REV (PREP) 134 + B
SOP/REV (ANAL)

Briefly document any QA or other problems or deviations assoc:lated with the analysis of

samples.  Problems could result from: log-in, color, odor,

dilution, consistency,

scheduling, equipment, or instrumentation, or may in. lude documentation of minor

deviations necessary due to unique DQO’s or sample characteristics.

% 66”%0(.:25 ey é/fw’s*kéﬂ ﬂ—éf/ SoP 2738
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QUALITY ASSURANCE SUMMARY

Paragon Andlytics

SHEET

PAIW.O.#/BATCH (1Yo 509 ") Aot 29-7,3
TEST ()50 Th-isD

METHOD

Peeo

277627

'SOP/REV (PREP)_NNk /9 o

SOP/REV (ANAL)

Briefly document any QA or other problems or deviations associateq wi‘th the ana}ysis of
samples. Problems could result from: log-in, color, odor, dllthlOll,. con31stel.1cy,
scheduling, equipment, or instrumentation, or may include documentation of minor
deviations necessary due to unique DQO’s or sample characteristics.

’t]o‘/
48 al3'

The following applies to batches AS040629-7 and AS040629
ISO and U-ISO.

1. Aliquots for the samples were taken fro

QASS 277615). Aliquot sizes from the

y 1 ‘ activity seen in the gamma analysis dat
n [4 } o the benchsheet using the following equation:

- Sample Size (x)=  (Original Sample weight) * (Digestate take

-8 for the analysis of Th-

m gamma fraction digestates (See
digestates were determined by the
a. Actual aliquot sizes were entered onto

(Total volume of digestate)

2. A consistent 20-25 mL of ammonium h
- form the ferric hydroxide precipitate prior to running a

, <8 ’)/3/0/

n for analysis)

ydroxide was used per sample in order to

chloride column.
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ANALYTICS | 1380 Seaboard Industrial Blvd,

Atlanta, Georgia 36318 * U.S.A.

Phone (404) 352-8677
Fax  (404) 352-2837

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source @ /_] Vﬁ OO 6 ) D,
\Ge 0N

64206-307 fe
-Th-229 5 mL Liguid in Flame Sealed vial

This standard radionuclide source was prepared gravimetrically
from a calibrated master solution. The master solution was
calibrated by liquid scintillation counting.

Radionuclide purity and calibration were checked by germanium

gamma-ray spectrometry and liguid scintillation counting. The
nuclear decay rate and assay date for this source are given
below.

ANALYTICS maintains traceability to the National Institute of
Standards and Technology through Measurements Assurance Programs
as described in USNRC Reg. Guide 4.15, Revision 1.

ISOTOPE: Th-229
ACTIVITY (dps): 4.258 E3
HALF-LIFE: 7340 years
CALIBRATION DATE: July 17, 2002 12:00 EST
TOTAL UNCERTAINTY*: 3.5% )
SYSTEMATIC: 2.6%
RANDOM: 0.9%

*59% confidence level.

Impurities: Th-228 26.9 dps
Th-230 26.5 dps
Th-232 1.8 dps

5.01424 grams 0.5M HNO3 solution.

P O NUMBER 001620, Item

1
. SOURCE PREPARED BY: ,4///OK;LC;ZZ;14;€,///

"D—TCurrie, Radiochemist

Q A APPROVED: LJWQ, /%Jzé;,1;> 18 -0 >

000057
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

tadipnuclide:  Th-230 Customer: PARAGON ANALYTICS, INC.
[qlf-lifer - (7.54 £ 0.03)E+04 years P.0. No.! 001285

satalog No: 7230 Reference Date! 15-May-01 12:00 PST

source No.: 758-93 Contained Radioactivity: 0.4969 pCi ~ 18.39 kBg

(Th-230 only)

Physical Deseription:

A. Mass of solution; 49.88438 g in 50 .mL flame-sealed ampoule
B. Chemical form: - Th({NOg)s in 0.1M HNO,
C. Carrier content. 10 pg ThimL of solution

" D. Denslty: 1.0016 g/mL @ 20°C.

Radioimpurities:
Am-241 = 0,110%; Ra-226 daughter = 0.400% on 15 May 01
Radionuclide Concentration: 0.009861 uCilg, 0.3686 kBgl/g

Method of Calibration:

This source was prepared from a weighed aliquot of solution whose activity in uCi/g was determined
using a liquid scintlliation counter.

Uncertzinty of Measurement:

A, Type A (random) uncertainty: * 1.2%
B. Type B (systematic) uncertainty: t 3.0%
C. Uncertainty in aliquot weighing: t 0.0%
D. Total uncertainty at the 99% confidence level: t 32%

Naotes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measursment assurance program to establish and maintain implicit traceability
for a number of nuciides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15). ‘

- Nuclear data was taken from "Table of Radioactive isotopes”, edited by Virginia Shirley, 1988.
- This solution has a working life of & years.

’D/Wa/ fl&w,_d (/dLDLQfﬂf* 26=Hnr=0l

lity Control Date Signed IPL Ref. No.: 758-93

1SO 9001 CERTIFIED

Medical Imaging Laboratory Industrial Gauging Laboratory
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Paragon Analytics

Sample Number(s) Cross-Reference Table

Paragon OrderNum

: 0405097

Client Name: Kent & Sullivan Inc.
Client Project Name: Ross Adams
Client Project Number:
Client PO Number:
Client Lab Sample | COC Number Matrix Date Time

Sample Number Collected | Collected
HR-01 0405097-1 SOLID 06-May-04 19:00
MR-01 0405087-2 SOLID 07-May-04 13:30
MR-02 0405097-3 SOLID 07-May-04 13:20
GR-01 0405097-4 SOLID 07-May-04 13:11
GR-02 0405097-5 SOLID 07-May-04 13:38
GR-03 0405097-6 SOLID 07-May-04 14:00
GR-04 0405097-7 SOLID 07-May-04 14:20
GR-05 0405097-8 SOLID 07-May-04 14:38
GR-06 0405097-9 SOLID 07-May-04 14:58
GR-07 0405097-10 SOLID 07-May-04 15:10
GR-08 0405097-11 SOLiD 07-May-04 15:10
GR-08 0405097-12 SOLID 07-May-04 15:20
GR-10 0405097-13 SOLID 07-May-04 15:35
QM-01 0405097-14 SOLID 03-May-04 13:40
QM-02 0405087-15 SOLID 03-May-04 14:00
QM-03 0405097-16 SOLID 03-May-04 14:20
300-01 0405097-17 SOLID 04-May-04 9:50
300-02 0405097-18 SOLID 07-May-04 16:30
700-01 0405097-19 SOLID 07-May-04 17:00
700-02 0405097-20 SOLID 07-May-04 17:30
700-03 040509721 SOLID 07-May-04 17:20
700-04 0405097-22 SOLID 07-May-04 18:00
900-01 0405097-23 SOLID 07-May-04 13:00
900-02 0405097-24 SOLID 07-May-04 12:10
800-03 0405097-25 SOLID 07-May-04 12:30
800-04 0405097-26 SOLID 07-May-04 19:00
900-05 0405097-27 SOLID 07-May-04 18:40
OSA-01 0405097-28 SOLID 06-May-04 14.00
OSA-02 0405097-29 SOLID 06-May-04 19:00
0OS5A-03 0405097-30 SQOLID 06-May-04 17:00

Page 1 of 1 Paragon Analytics

LIMS Version: 5.018A

Date Printed: Tuesday, May 18, 2004
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Paragon Analytics, Inc. -- Fort Collins, Colorado
CONDITION OF SAMPLE UPON RECEIPT FORM’
CLIENT: _ Kewt o S.0livsa  WORKORDER NO: D YD50G F
PROJECT MANAGER:  Uedbie 2w  INITIALS: (o pare 5/ 2/ DY

1. Does this project require any special handling in addition to standard - Yes No
Paragon procedures? -
IS PRE-SCREENING REQUIRED? (radiochemistry, DOE, etc.) No
2. Are custody seals on shipping containers intact? How many custody seals N/A No
are provided? K_reock
3. Are the custody seals on sample containers intact? @ Yes No
4. Is there a Chain-of-Custody (COC) or other representative documents, _ No
letters, or shipping memos? ,
5. Is the COC complete? | | | N/A | (Yeg | No
Relinquished: Yes_\_/ﬁ)__ Analyses Requested: Yes ~No___
6. Is the COC in agreement with the samples received? ' N/A | (Yes No
No. of Samples:  Yes _L;/l\IO_ Sample ID's: Yes__‘{No__
Matrix: Yes ___u_/ﬁ o No. of Containers: Yes _./KI o
7. Were COC (if applicable) and sample labels legible? ' : @ No
8. Were airbills present and/or removable? N N/A No
9. Are all aqueous samples requiring chemical preservation preserved correctly IAYY  Yes No
(excluding volatile organics)?
Are all aqueous non-preserved samples at the correct pH? Yes No
10. Is there enough sample for requested analyses? If so, were samples placed - | NQ |
in the proper containers? : »
1. Are all samples within holding times for the requested analyses? (5’%3 No
12. Were a}l sample containers received intact? (not broken or leaking, etc.) @ No
13. Are samples requiring no headspace (volatiles, reactive cyanide/sulfide, @ Yes No

radon), headspace free? Size of bubble: < green pea; > green pea

(List sample IDs and affected containers on Page 2)

14. Were samples checked for and free from the presence of residual chlorine? Yes No

5. Were the sample(s) shipped on ice? N/A | (Yes No
16, Were cooler temperatures measured at 0.1 - 6 °C ? IR Gun Used*:(1D 2 | N/A | Yes &5
17. Were all samples cooled that should have been cooled? ° - N/A | Yes @
Cooler #'s a2y gI% ?‘7? ‘/‘? W? LR
Temperature . 0" /0° 2k ° C

Project Manager Signature / Date: Q>ﬁbb}j @[/) 57/2/04‘

A NO RESPONSE TO ANY QUESTION EXCEPT# 1 REQUIRES THE HMPLETION OF PAGE 2 OF THIS FORM

* R Gun#l {(original);  Raytek, SN SC-PM3/T29405
IR Gun #2 (newer):. Oakton, SN 28CIR1201

FORM 201r16.frm (4/10/2002) Page | of Z—
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Paragon Analytics, Inc. -- Fort Collins, Colorado

CONDITION OF SAMPLE UPON RECEIPT FORM
CLIENT; Ke,‘d‘ 3 S04 yew WORKORDER NO: DY05009F
PROJECT MANAGER: Nohtie SZizeo  INITIALS: (A DATE: 23 //DQI/D’V |

r Custody seals broken (on outside of shipping container or on sample containers).
i1 No Chain-of-Custody (COC) present.
I Number of samples on the COC do not match the number of samples received,
I Aqueous samples not preserved correctly (see pH discussion below).
SVOC samples contained residual chlorine (list sample IDs and affected containers below).
)( Samples received at inappropriate temperature.
Insufficient sample to perform requested analyses.
Extraction or analytical holding times expired in transit.

I

l Broken/leaking bottles and intact bottles received in same cooler (list affected sample 1Ds below).
l No analyses requested.
i
i
Ll
i

Incorrect sample type received.
VOAs, reactive CN/S, radon not headspace free (list sample IDs and affected vials below).

Airbills not present and/or removable (record applicable shipper’s tracking number below).
Other (describe below).

I
f

Describe discrepancy: )
Al Soangples cecodved beboeen 95— /57 C -IQPL## Ao _page /

—Fv—r (’,\m’e_f— —)—e,m., .m’_rtfayjj/wf’s &ho{ !"\’-/La,.r *)’-;7 DﬂT .S.’u,rvl-‘sf gg &,g ;»é::;
Copler onderdm | Fusuffociend ol ﬂqc/éep/;m/% _S?.;ma/f_r :

Was the client contacted? _ No; _{_ Yes: Name &U,Q k&ﬂ ‘t Date/Tiincé/ | 2/04/
Was the pH of any sample adjusted by the laboratory? ___ No; ___ Yes (see Table below):

NOTE: No pH adjustments shall be made without prior consent of Project Manager. After pH
adjustment, hold metals and radchem samples > 16 hr before analysis.

Sample ID IiﬁliaipH ’ Final pH Type of Reagent Lot No. of Reagent Used

Initials / Date / Tinte
(wait 30 min) Used

Was the laboratory directed to proceed with the analysis of any samples yielding the presence of residual '
chlorine? _ No; __ Yes(see notes above).

Project Manager Signa'ture / Date: j i gf 2/04’
' v

TOTRE TN -1 A Fon INTIDAMDOANAN

30587

.
Dama D ~F PL'
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SAMPLE LOGIN / DOT SURVEY

Project Manager Signature/ Date:

Client: Kent & Sullivan Workorder No: 0405096 & 0405097
Project Manager: Debbie Fazio Initials: AW Date; 05/12/04
COOLER #: 924 External Micro R Meter Reading (pu R/hr): 190
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (1. R/hr):
0405096-1-1 MSED-01 < background
0405096-1-2 MSED-01 < background
04(5096-2-1 MSED-02 < background
0405096-2-2 MSED-02 < background
0405096-2-3 MSED-02 < background
0405096-3-1 MSED-03 < background
0405096-3-2 MSED-03 < background
0405096-3-3 MSED-03 < background
0405096-7-1 MSED-07 < background
0405096-7-2 MSED-07 < background
0405096-7-3 MSED-07 35
0405096-8-1 MSED-08 75
0405096-8-2 MSED-08 < background
0405096-8-3 MSED-(8 30
0405096-9-1 MSED-09 < background
0405096-9-2 MSED-09 < background
0405096-9-3 MSED-09 150
0405096-10-1 MSED-10 > background
0405096-10-2 MSED-10 30
0405096-10-3 MSED-10 40
0405096-16-1 SSED-06 < background
0405096-16-2 SSED-06 < background
0405096-16-3 SSED-06 < background
0405097-2-1 MR-01 70
0405097-2-2 MR-01 60
0405097-2-3 MR-01 &0
0405097-3-1 MR-02 85
0405097-3-2 MR-02 85
0405097-3-3 MR-02 85
0405097-17-1 300-01 800
If applicable, was the client contacted? YES / NO / NA Client Rep. Name: Date/Time:

PAGE _L OF &
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SAMPLE LOGIN / DOT SURVEY

Client: Kent & Sullivan Workorder No: 0405096 & 0405097
Project Manager: Debbie Fazio i Initials: AW Date: 05/12/04
COOLER #: 898 External Micro R Meter Reading (1 R/hr): 140
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (i R/hr):
0405096-4-1 MSED-04 < background
0405096-4-2 MSED-04 < background
0405096-4-3 MSED-04 < background
0405096-11-1 , SSED-01 < background
0405096-11-2 SSED-01 < background
0405096-11-3 SSED-01 < background
0405096-26-1 SOIL-02 < background
0405096-26-2 SOIL-02 < background
0405096-26-3 SOIL-02 < background
0405096-27-1 SOIL-04 < background
0405096-27-2 SOIL-04 40
0405096-27-3 SOIL-04 < background
0405096-28-1 SOIL-05 30
0405096-28-2 SOIL-05 < background
0405096-28-3 SOIL-05 < background
0405097-4-1 GR-01 < background
10405097-6-1 GR-03 < background
0405097-13-1 GR-10 < background
0405097-14-1 QM-01 < background
0405097-16-1 QM-03 < background
0405097-18-1 300-02 45
0405097-19-1 700-01 1060
0405097-19-2 700-01 950
0405097-19-3 700-01 1100
If applicable, was the client contacted? YES / NO / NA Client Rep. Name: Date/Time:

Project Manager Signature/ Date:

PAGE 02 OF (9
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SAMPLE LOGIN / DOT SURVEY

Client: Kent & Sullivan Workorder No: 0405096 & 0405097
Project Manager: Debbie Fazio Initials: AW Date:  05/12/04
COOLER #: 897 External Micro R Meter Reading (1 R/hr): 320
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (1 R/hr):
0405096-5-1 MSED-05 < background
0405096-5-2 MSED-05 < background
0405096-5-3 MSED-05 < background
0405096-21-1 GEN-01 28
0405096-21-2 GEN-01 28
0405096-22-1 GEN-02 30
0405096-22-2 GEN-02 29
0405096-22-3 GEN-02 < background
0405096-22-4 GEN-02 < background
0405096-22-5 GEN-02 < background
0405096-23-1 GEN-03 < background
0405096-23-2 GEN-03 ' < background
0405096-24-1 GEN-04 < background
0405096-24-2 GEN-04 < background
0405097-9-1 GR-06 30
0405097-11-1 GR-08 < background
0405097-15-1 QM-02 < background
0405097-20-1 700-02 250
0405097-24-1 900-02 1500
0405097-25-1 900-03 300
0405097-27-1 900-05 100
If applicable, was the client contacted? YES / NO /NA Client Rep. Name: Date/Time:

Project Manager Signature/ Date:

pAGE 2 oF @
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SAMPLE LOGIN / DOT SURVEY

Client: Kent & Sullivan Workorder No: 0405096 & 0405097
Project Manager: Debbie Fazio Initials: AW Date:  05/12/04
COOLER #: 749 External Micro R Meter Reading (u R/hr): 300
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (i R/hr):
0405096-6-1 MSED-06 40
0405096-12-1 SSED-02 40
0405096-12-2 SSED-02 < background
0405096-12-3 SSED-02 < background
0405096-18-1 SSED-08 < background
0405096-18-2 SSED-08 < background
0405096-18-3 SSED-08 30
0405096-19-1 SSED-09 < background
0405096-19-2 SSED-09 < background
0405096-19-3 SSED-09 < background
0405096-25-1 SOIL-01 < background
0405096-25-2 SOIL-01 < background
0405096-25-3 SOIL-01 < background
0405097-1-1 HR-01 140
0405097-5-1 » GR-02 <background
0405097-7-1 GR-04 90
0405097-28-1 0OSA-01 ' 1200
0405097-28-2 OSA-01 1100
0405097-28-3 0SA-01 1200
If applicable, was the client contacted? YES / NO /NA Client Rep. Name: : Date/Time:

Project Manager Signature/ Date:

ence 4 oF b
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SAMPLE LOGIN / DOT SURVEY

Client: Kent & Sullivan Workorder No: 0405096 & 0405097
Project Manager: Debbie Fazio Initials: AW Date: 05/12/04
COOLER #: 868 External Micro R Meter Reading (. R/hr): 320
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (v R/hr):
0405096-13-1 SSED-03 < background
0405096-13-2 SSED-03 < background
0405096-13-3 SSED-03 < background
0405096-14-1 SSED-04 < background
0405096-14-2 SSED-04 < background
0405096-14-3 SSED-04 < background
0405096-15-1 SSED-05 < background
0405096-15-2 SSED-05 < background
0405096-15-3 SSED-05 < background
0405096-17-1 SSED-07 < background
0405096-17-2 SSED-(7 < background
0405096-17-3 SSED-07 < background
0405096-20-1 SSED-10 < background
0405096-20-2 SSED-10 < background
0405096-20-3 SSED-10 < background
0405097-8-1 GR-05 < background
0405097-10-1 ' GR-07 < background
0405097-12-1 GR-09 < background
0405097-21-1 700-03 300
0405097-21-2 700-03 950
0405097-21-3 - 700-03 850
0405097-26-1 900-04 95
0405097-29-1 OSA-02 180
0405097-29-2 0OSA-02 150
0405097-29-3 OSA-02 ' 160
(405097-30-1 OSA-03 200
0405097-30-2 OSA-03 250
0405097-30-3 OSA-03 150
If applicable, was the client contacted? YES / NO / NA Client Rep. Name: Date/Time:

Project Manager Signature/ Date:

PAGE 2 oOF o
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SAMPLE LOGIN / DOT SURVEY

Client: Kent & Sullivan Workorder No: 0405096 & 0405057
Project Manager: Debbie Fazio  Initials: AW Date: 05/12/04
COOLER #: 22 External Micro R Meter Reading (i R/hr): 260
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (i R/hr):
0405096-29-1 SOIL-07 < background
0405096-29-2 SOIL-07 < background
0405096-29-3 SOIL-07 < background
0405096-30-1 SOIL-08 45
0405096-30-2 SOIL-08 40
0405096-30-3 SOIL-08 40
0405096-31-1 SOIL-09 < background
0405096-31-2 SOIL-09 < background
0405096-31-3 SOIL-09 < background
0405096-32-1 SOIL-10 55
0405096-32-2 SOIL-10 50
0405096-32-3 SOIL-10 65
0405097-22-1 700-04 450
0405097-23-1 900-01 110
0405097-23-2 900-01 110
0405097-23-3 900-01 ' 140
If applicable, was the client contacted? YES / NO / NA Client Rep. Name: Date/Time:

Project Manager Signature/ Date:

PAGE [POF b
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Th-229 contribution to Th-230 Region-Of-Interest

Expires 3/31/05

The "Tracer Amount" field on theThorium raw data printouts show the activity amount, and the words "With
Contamination”. This is not actuat contamination; it is the contribution of Th-229 counts to the Th-230 ROL.

Using method blank data acquired from other Thorium analyses, a calculated percentage contribution of Th-229
counts to the Th-230 RO! was established to be 2.48%, shown below. During Thorium analyses, 2.48% of the
counts in the Th-229 RO! are subtracted from the Th-230 net counts and become Th-230 background counts.
Therefore, an the raw data printouts, the sum of the calibrated background counts and the Th-230 net counts does
not equal the Th-230 Gross Counts. Correctly calculating the Th-230 gross counts reguires the sum of the

. calibrated Th-230 background counts, the net Th-230 counts, and the 2.48% of the Th-229 counts. Furthermore,

the Th-230 total background counts used In calculations can be found on the raw data summary. Th-230 total

background counts are equal to the sum of the calibrated background counts and the 2.48% of the Th-229 counts.

Sample ID Th-230 Th-229 % Ratio
_. Counts| Counts
AS031203-4MB 11.400 439.400 2.59%
AS031210-4MB 32.440 | 1232.440 2.63%
AS031216-MMB 47.000 951.000 4.94%
AS031216-4PMB 30.000 865.000 3.47%
AS(31218-2MB : 19.800 537.900 3.68%
AS031218-3MMB 18.000 847.000 2.13%
AS031218-3PMB , 8.000 778.000 1.03%
AS031221-2MB ' 14.800 574.800 2.57%
AS031222-1MB 31.000 992.800 3.12%
AS0312230-3MB 32.000 1949.000 1.64%
AS031229-2MB 34.000 1511.000 2.25%
AS040108-1MB 13.000 667.000 1.95%
AS040110-2MB 9.920 620,560 1.60%
AS040110-3MB 22.280 686.960 3.24% _
CAS040114-4MB | | 718,000 | 1023.000 ) 178% | T T
AS040207-2MB 17.000 906.000 1.88%
AS040111-3MB 29.000 795.020 |- - 3.65%
AS040110-3MB 17.380 964.140 1.80%
AS040325-2MB 14.740 717.960 2.05%
AS040319-3MB , 18.200 943.600 . 1.93%
AS040319-1MB 20.320 682.220 - 2.98%
AS040311-3MB 27.470 972.390 2.82%
AS040312-2MB 7.400 554.400° 1,33%
AS040305-3MB 23.000 707.000 3.25%
AS040302-2MB 28.580 730.220 3.91%
AS040217-2MB 12.640 806.640 1.57%
AS040210-2MB 17.400 |  1229.800 1.41%
AS040207-2MB : 11.000 673.520 1.63%
AS040203-2MB 16.700 566.100 2.95%
AVERAGE= 2.48%

TR
Th-229 contribution factor updated in alphavis.alb by: ij@

Date: 5!5{ lO‘-!

AlphaVision »» File »> Edit Nuclide Library... >> C:\User\Alpha\aiphavis.alb
r:\formsithcont.xls
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Alpha Spectroscopy
Quality Control Data

Weekly Background, Energy, and
Efficiency Calibrations
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Alpha Spec Calibration Source Re-Certification

RAINSTWLPHA\CLCRTI04.5LS

Primary Certified Source ‘
Source PA! ID 190 was recalibrated by Isotope Products Laboratories on 03-01-2003 and recieved by PAl on 03-04-2003.

Source ID: 92MIX223027; PALID 190 (Labled #9)

Total Activity: 3754 dpm
Ref, Date: 3/1/03
Count Date: 322104
U-234 Activity: 79.06% = 2967.90 dpm (decay corrected)
Am-241 Acfivity. 19.20% = 719.56 dpm {decay corrected)
Combined Activity: = 3687.46 dpm (decay corrected)

Detector 13 Efficiency Determination

Count .© - Am-241 - - U-234 . . count Combined Known detector
Source Serial # PAIID Seqgential # Date net cts netcls dur(s) cpm dpm - efficiency
92MIX223027 190 97-19-103-08 3/2204 7824.85 32919.75 2100 1164.126 3687.46 31.57%
Sources 1 through 8 activity determination -
Gount - Am-241 U-234 -+ court® = detecior Am-241 U-234  combined
Source Serial # PAIID Seqential # Date net cis net cls dur (s) efficiency dpm dpm dpm
92MIX2203026 182 97-19-103-04 3122/04..  13674.65 81078.76 2100 . 31.57% 1237.59 7337.81 B575.40
92MIX2203028 183 97-19-103-02 3122104 15497.65 153089.76 2100 31.57% 1402.57 13854.97 15257.54
92MIX2203024 184 97-18-103-03 3/22/04  72039.65 7434676 2100 "31.57% “6519.75 6728.55 13248.30
92MIX2203021 185 97-19-102-D4 3/22/04  22300.85 63564.76 2100 31.57% 2019.07 575275 7771.83
92MIX2203025 186 97-19-103-05 3/22/04 102504.65 126055.76 2100 31.57% 927690 11408.33 20685.23
92M1X2203022 187 97-19-103-06 3/22/04 - 77656.68 - 83352.76 2100 31.57% 7028.11 7543.61 14571.72
92MIX2203023 188 97-19-103-07 3/22(04 ... 46378.,65- . 70580.76 . | 2100 © 31.57% 4197.37 6387.72 10585.09
92MIX2203029 189 97-19-103-08 3/22/04 't 34881.85 219892.76 2100 31.57% 3156.87 19909.84 23066.71
Detactor 13 Efficiency Verification YT e ST ‘ % difference
Count- .. Am-241  _.U-234... ..count. Combined Known  detector from
Source Serial # PAIID  Segential # Date” ™ - netdls netets ~ - dur{s)  cpm-_ " dpm efficiency  1st count
g2MIX223027 180 97-19-103-09 3/22/04° _ 7546.69° .32241.76 T, 2100. 1136813 3687.48 30.83% 2.35%

Sources 1 through B activity re-verification

Combined  Combined  Percent Within 5% of
Observed  Certified Difference Ceriified value -

Source Serial # PAIID  Segential # dpm - dpm* %  Yes/No
92MIX2203026 182 97-19-103-01  8575.40 -~ 8730.07  1.77%  Yes
92MIX2203028 183 97-19-103-02 15257.54 ' '15767.93 ' 3.24% Yes
92MIX2203024 184 97-19-103-03  13248.30 ~ 13517.34 1.99% Yes
92MIX2203021 185 97-19-103-04  7771.83 8130.72 4.41% Yes
92MIX2203025 186 97-19-103-05 2068523  20851.92 1.27%  .Yes
92MiX2203022 187 97-19-103-06 14571.72 15242.25 440%  'Yes
92MIX2203023 188 97-19-103-07  10585.09 "10755.77 1.58% - - Yes

.

92MIX2203029 189 97-19-103-08 23066.71, 23263.22  0.84% Yes

*Sources 185,186,187, & 188 decay corrected to 04/01/03.
“Sources 182,183,184, & 189 decay corrected to 05/01/03,
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CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE

V-150 z

Radionuclide A; u-234 Customer:; PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.0O. No.: EW040203/R2193
Radionuclide C: Am-241 Catalog No.: MISC-STD

Half Life (U-234):  (2.454 + 0.006)E+05 years Reference Date: 1-May-03 12:00 PST

Half Life (U-235): (7.037 £ 0.011)E+08 years Source No.: 92MIX2203026

Half Life (Am-241): 432.17 + 0.66 years

Contained Radioactivity:

U-234: - 3.354 nCi (124.1Bqg) Am-241: 0.5793 nCi (21.43 Bg)

U-235: 0.06566 nCi (2.429 Bqg) Total Activity: 3.999 nCi (148.0 Bq)
Physical description:

A. Capsule type: Disk (22 mm OD X 0.79 mm THK)

B. Nature of active deposit: Electrodeposited and diffusion bonded oxides

C. Active Diameter: 19 mm

D. Backing: Stainless steel

E. Cover None
Radioimpurities: ' Not determined

Method of Calibration: .

This source was assayed using a windowless internal gas flow proportionél cbunter for total alpha
activity. Individual nuclide ratios were taken from those determined in Mar 1988.

Uncertainty of Measurement:

A. Type A (random) uncertainty: + 0.7%
B. Type B (systematic) uncertainty: t 3.0%
C. Uncertainty in aliquot weighing: + 0.0%
D. Total uncertainty at the 99% confidence level: = 3.1%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials {(As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes”, edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.

- This source had a total alpha surface emission rate of 4483 o/min in 2n on 11 Apr 03.

~ Ny [ ! . e

Quality Control Ddte Signed IPL Ref. No.: 987-7
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CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE

Radionuclide A: U-234

Radionuclide B: U-235

Radionuclide C: Am-241

Half Life (U-234): (2.454 £ 0.006)E+05 years
Half Life (U-235): (7.037 £ 0.011)E+08 years
Half Life (Am-241): 432.17 + 0.66 years

Contained Radioactivity:
U-234: 65.467 nCi (239.3Bq)
U-235: 0.1136 nCi (4.200 Bq)

Physical description:

Capsule type!

Nature of active deposit:
Active Diameter:
Backing:

Cover: _ None

19 mm

moow»

Radicimpurities:

Method of Calibration:

PARAGON ANALYTICS, INC.

Customer:
P.0O. No.: EW040203/R2193
Catalog No.: MISC-STD

Reference Date: 1-May-03 12:00 PST

Source No.: 92MI[X2203028
Am-241: 0.6366 nCi (23.55Bq)
Total Activity: 7.217 nCi (2671 Bq)

Disk (22 mm OD X 0.78 mm THK)
Electradeposited and diffusion bonded oxides

Stainless ste_el

Not determined

This source was assayed usirg a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992,

Uncertainty of Measurement:
A, Type A (random) uncertainty:
B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:

D. Total uncertainty at the 99% confidence level:

Notes:

0.7%
3.0%
0.0%
31%

H i+

- See reverse side for leak test(s) performed on this source.

IPL participates in a NIST measurement assurance program to establish and maintain lmplxcxt traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference

Materials (As in NRC Regulatory Guide 4.15).

- This source has a working life of 2 years.

Nuclear data was taken from "Table of Radioactive Isotopes"”, edited by Virginia Shirley, 1986.

- This source had a total alpha surface emission rate of 8091 a/min in 2 on 11 Apr 03.

o /mu ( J/(cvwm (.z e ,XL(L)&%—*\-

JQuahty Control

Medical imaging Laboratory
14937 Avenue Tibbitts  Yalencia, California 91355
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CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC,
Radionuclide B: U-235 P.0. No.: EW040203/R2193
Radionuclide C: Am-241 Catalog No.: MISC-STD

Haif Life (U-234):  {2.454 + 0.006)E+Q5 years Reference Date: 1-May-03 12:00 PST

Halft Life (U-235): (7.037 + 0.011)E+08 years Seurce No.: 92MIX2203024

Half Life (Am-241): 432.17 £ 0.66 years

Contained Radioactivity:

U-234: 3.227 nCi (119.4 Bq) Am-241: 2.866 nCi (106.0 Bq)

U-235: 0.05205 nCi (1.928 Bq) Total Aciivity: 6.145 nCi (227.3Bq)
Physical description:

A. Capsule type: Disk (22 mm OD X 0.78 mm THK)

B. Nature of active deposit: Electrodeposited and diffusion bonded oxides

C. Active Diameter: 19 mm

D. Backing: Stainless steel

E. Cover: None
Radioimpurities: Not determined

Method of Calibration:

This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individuai nuclide ratios were taken from those determined in Aug 1992.

Uncertainty of Measurement:

A. Type A (random} uncertainty: + 0.6%
B. Type B {systematic) uncertainty: + 3.0%
C. Uncertainty in aliquot weighing: * 0.0%
D. Total uncertainty at the 99% confidence level: + 3.1%
Notes:
- Seereverse S|de for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program {0 estabhsh and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).
- Nuciear data was taken from "Table of Radioactive isotopes”, edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 6889 o/min in 27 on 11 Apr 03,
J— ) Y 7. .
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/' /Quality Control Ddte Signed IPL Ref. No.: 987-7
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOURCE

Radionuclide A; U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.0. No.: EWO030603/R21565
Radionuclide C: Am-241 Catalog No.: MISC-STD

Half Life (U-234): (2.454 + 0.006)E+05 years Reference Date: 1-Apr-03  12:00 PST

Half Life (U-235);  (7.037 + 0.011)E+08 years Source No.: 92MIX2203021

Half Life (Am-241): 432.17 + 0.66 years

Contained Radioactivity:

U-234: 2.731 nCi (101.0 Bqg) Am-241: 0.9325 nCi (34.50 Bq)

U-235: 0.03416 nCi (1.264 Bg) Total Activity: 3.698 nCi (136.8 Bq)
Physical description:

A. Capsule type: Disk (22 mm OD X 0.79 mm THK)

B. Nature of active deposit: Electrodeposited and diffusion bonded oxides

C. Active Diameter: 19 mm

D. Backing: Stainless steel

E. Cover: None

Radioimpurities: o Not determined

Method of Calibration:

This source was assayed using a windowless internal gas ﬂow proportlonal counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

Uncertainty of Measurement:

A. Type A (random) uncertainty; + 0.8%
B. Type B (systematic) uncertainty: - t 3.1%
C. Uncertainty in aliquot weighing: : + 0.0%
D. Total uncertainty at the 99% confidence level; + 3.2%

Notes:
- See reverse side for leak test{s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
. Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.

- This source had a total alpha surface emission rate of 4145 o/min in 2 on 18 Mar 03.

- ) '/ : o _
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{ | Quality Control Date Signed {PL Ref. No.: 987-2
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CERTIFICATE OF CALIBRATION -
ALPHA STANDARD SOURCE
Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC,
Radionuclide B: J-235 P.0. No.: EW030603/R2155
Radionuclide C: Am-241 Catalog No.: MISC-STD
Half Life (U-234):  (2.454 £ 0.006)E+05 years Reference Date:  1-Apr-03  12:00 PST
Half Life (U-235):  (7.037 + 0.011)E+08 years Source No.: 92MIX2203025

Half Life (Am-241): 432.17 £ 0.66 years

Contained Radioactivity:

U-234: 5486 nCi (203.0Bg) Am-241: 3.958 nCi (146.4 Bg)

U-235: 0.09221 nCi (3.412Bq) Total Activity: 9.536 nCi {(352.8 Bg)
Physical description:

A. Capsule type: Disk (22 mm OD X 0.79 mm THK)

B. Nature of active deposit: Electrodeposited and diffusion bonded oxides

C. Active Diameter: 19 mm

D. Backing: Stainless steel

E. Cover: None
Radioimpurities: ~ Not determined

Method of Calibration:

This source was assayed using a windowless internal gas flow proportmnal counter for total alpha
activity. Individua! nuclide ratios were taken from those determined in Aug 1992.

Uncertainty of Measurement:

A. Type A (random) uncertainty: t 0.8% -
B. Type B (systematic) uncertainty: t 3.1% -
C. Uncertainty in aliquot weighing: + 0.0%
D. Total uncertainty at the 99% confidence level: + 3.2% .

Notes: .
- See reverse side for leak test(s) performed on this source.

- IPL participates in a NIST measurement assurance program fo establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes”, edited by Virginia Shirley, 1988.
- This source has a working life of 2 years.

- This source had a total alpha surface emission rate of 106890 o/min in 2r on 18 Mar 03.

\Dﬂ««.uz é Jﬂ ML”C[LW EAQ_&W»\ (T~ Wagr—c2

jQuahty Control Date Signed iPL Ref. No.: 987-2
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.0. No.: EWO030603/R2155
Radionuclide C: Am-241 Catalog No.: MISC-STD .

Half Life (U-234):  (2.454 + 0.006)E+05 years Reference Date: 1-Apr-03  12:00 PST

Half Life (U-235): {(7.037 + 0.011)E+08 years Source No.: 92MIX2203022

Half Life (Am-241): 432.17 £+ 0.66 years

Contained Radioactivity:

S U-234: 3.592 nCi (132.9 Bg) Am-241: 3.279 nCi (121.3Bq)

U-235: 0.08556 nCi (3.166 Bq) Total Activity: 6.957 nCi (257.4 Bq)
Physical deseription:

A. Capsule type: Disk {22 mm OD X 0.78 mm THK)

B. Nature of active deposit: Electrodeposited and diffusion bonded oxides

C. Active Diameter: 19 mm

D. Backing: Stainless steel

E. Covern None
Radioimpurities: Not determined

Method of Calibration:

This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. individual nuclide ratios were taken from those determined in Aug 1992.

- Uncertainty of Measurement:

A. Type A (random) uncertainty: + 0.8%
B. Type B (systematic} uncertainty: t 3.1%
C. Uncertainty in aliquot weighing: + 0.0%
D. Total uncertainty at the 99% confidence level: * 3.2%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986,
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 7799 o/min in Zr on 18 Mar 03.
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CERTIFICATE OF CALIBRATI
ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.

Radionuclide B: U-235 P.0. No.: EW0306803/R2155
Radionuclide C: Am-241 Catajog No.: MISC-STD

Half Life (U-234):  (2.454 + 0.006)E+05 years Reference Date: 1-Apr-03  12:00 PST
Half Life (U-235):  (7.037 £ 0.011)E+08 years Source No.: 82MIX2203023

Half Life (Am-241): 432.17 + 0.66 years

Contained Radioactivity:

U-234. 2895 nGi (107.1Bq) Am-241: 1.953 nCi (72.26 Bq)

U-2386: 0.02502 nCi (0.9257 Bq) Total Activity: 4873 nCi (180.3 Bg)
Physical description:

A. Capsule type: Disk (22 mm OD X 0.79 mm THK)

B. Nature of active deposit: Electrodeposited and diffusion bonded oxides

C. Active Diameter: , 48 mm

D. Backing: Stainless steel

E. Cover: None
Radioimpurities: Not determined

¥ethod éi’ Calibration:

This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1892.

Uncertainty of Measurement:

A.-Type A (random) uncertainty: + 0.8%
B.. Type B (systematic) uncertainty: t 3.1%
C.. Uncertainty in aliquot weighing: = 0.0%
D. Total uncertainty at the 98% confidence level: + 3.2%
Notes:
- See reverse side for leak test(s) performed on this source. o
- IPL participates in @ NIST measurement assurance program o establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).
- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years. , : C
- This source had a total alpha surface emission rate of 5463 a/min in 2n on 18 Mar 03.
. s, /- . .
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CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE

Radionuclide A: U-234

Radionuclide B: U-235

Radionuclide C: Am-241

Half Life (U-234):  (2.454 £ 0.006)E+05 years
Half Life (U-235):  (7.037 £ 0.011)E+08 years
Half Life (Am-241): 432.17 £ 0.66 years

Contained Radioactivity:
U-234: 9.048 nCi (334.8Bq)
U-235: 0.1771 nCi (6.553 Bq)

Physical description:

Capsule type:

Nature of aclive deposit:
Active Diameler:
Backing:

Cover: None

19 mm

moo®p

Radicimpurities:

Method of Calibration:

Customer: PARAGON ANALYTICS, INC.
P.0O. No.: EW040203/R2193

Catalog No.: MISC-3TD

Reference Date: 1-May-03 12:00 PST
Source No.: 92MIX2203029

Am-241; 1433 nCi (53.02 Bq)
Total Activity: 1066 nCi {394.4 Bq)

Disk (22 mm OD X 0.78 mm THK)
Electrodeposited and diffusion bonded oxides

Stainless steel

Not determined

This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Mar 1998.

Uncertainty of Measurement:
A. Type A (random) uncertainty:
B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:

D. Total uncertainty at the 99% confidence level:

Notes:

0.5%
3.0%
0.0%
3.0% .

H B H I+

- See reverse side for ieak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program fo establish and mamtaln implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference

Materials (As in NRC Regulatory Guide 4.,15).

- Nuclear data was taken from "Table of Radioactive Isotopes”, edited by Virginia Shirley, 1986.

- This source has a working life of 2 years.

- This source had a total alpha surface emLSSIbn rate of 11950 a/minin 2z on 11 Apr 03.
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